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1.

2.

Suppl enental Assay Method for the Titration of Porcine Rotavirus Antibody
(Constant Virus-Varying Serum Mt hod)

| nt roducti on
1.1 Background

Thi s Suppl emental Assay Method (SAM is an in vitro serum
neutralization (SN) nethod which utilizes cytopathic
effects (CPE) or an indirect fluorescent antibody (IFA)
technique in a cell culture systemfor determ ning the SN
anti body titer against G oup A porcine rotavirus (PROTA).
The SN assay uses a constant anount of virus to test
varying dilutions of serum

Note: For this SAM the dilution term nology of 1:10,

1: 20, etc., specifies 1 part plus 9 parts (liquid), 1
part plus

19 parts, etc.

1.2 Keywords

Porci ne rotavirus, PROTA, CPE, IFA, SN, titer, in vitro

Materi al s

2.1 Equipnent/instrunmentation

| ncubator,?® 36° £+ 2°C, 5% + 1% CGO,, high
.2 Water bath?

2.1.3 Mcroscope,® inverted |ight

2.1.4 Mcroscope,* ultraviolet (UV) I|ight

2.1.5 Vortex m xer?®

2.1.6 Mcropipetters: 200 pl and 1000 pl single
channel ;¢ 300 ul x 12 channel’

' Model 3158, Forma Scientific, Inc., Box 649, Marietta, OH 45750-0649 or equival ent
? Cat. No. 15-461-10, Fisher Scientific, Inc., 319 Wst Ontario, Chicago, IL 60610 or
equi val ent

® Model CK, O vynpus America, Inc., 2 Corporate Center Dr., Melville, NY 11747-3157 or
equi val ent

* Mpdel BH2, O ynpus America, Inc. or equival ent

° Vortex-2 Genie, Model G560, Scientific Industries, Inc., 70 Orville Dr., Bohem a,
NY 11716 or equival ent

° Pi petman®, Rainin Instrument Co., Mack Rd., Box 4026, Wbburn, MA 01888 or equival ent
" Finnpi pettes® Cat. No. NX204662D, A. Daigger Co., Inc., 199 Carpenter Ave.,

Wheel ing, IL 60090 or equival ent
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2.2 Reagents/supplies
2.2.1 PROTA Reference Viruses?®
2.2.1.1 Serotype 4 (CGottfried strain)
2.2.1.2 Serotype 5 (0OSU strain)
2.2.2 Rhesus nonkey kidney cells (MA-104)° free of
extraneous agents as tested by the Code of Federal
Regul ations, Title 9 (9 CFR)
2.2.3 Mnimm essential medium (MEM
2.2.3.1 9.61 g MEM?®
2.2.3.2 2.2 g sodium bicarbonate (NaHCG)
2.2.3.3 QS. to 1000 mM wth deionized water
(DW; adjust pHto 6.8-6.9 with 2N hydrochloric
acid (HC ).
2.2.3.4 Sterilize through a 0.22-pmfilter.®®
2.2.3.5 Aseptically add:
1. 10 m L-glutam ne*
2. 2.5 pg/m anphotericin B®
3. 100 units/m penicillin®

4. 50 pg/mM gentam cin sulfate'

® Reference quantities are available on request fromthe Center for Veterinary

Bi ol ogi cs-Laboratory (CVvB-L), P.O Box 844, Ames, |A 50010 or equival ent

° Avail able on request fromthe CVB-L or equival ent

“MEM with Earle's salts without sodium bicarbonate, Cat. No. 410-1500EF, Life
Technol ogi es, Inc., 8400 Hel german Ct., Gaithersburg, MD 20884 or equival ent

“Cat. No. S 5761, Sigma Chemical Co., P.O Box 14508, St. Louis, MO 63178 or

equi val ent

Cat. No. 9535-01, J.T. Baker, Inc., 222 Red School Ln., Phillipsburg, NJ 08865 or
equi val ent

“Cat. No. 12122, Gel man Sciences, 600 S. Wagner Rd., Ann Arbor, M 48106 or

equi val ent

“L-glutam ne-200 mM (100X), liquid, Cat. No. 320-503PE, Life Technologies, Inc. or
equi val ent

*Cat. No. A 2411, Sigma Chenical Co. or equival ent

“Cat. No. 0049-0530-28, Schering Laboratories, 2000-T Galloping Hill Rd., Kenilworth,
NJ 07033 or equival ent.

Cat. No. 0061-0464-04, Schering Laboratories or equival ent
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5. 100 pg/m streptonycin®
2.2.3.6 Store at 4° £ 2°C.
2.2.4 Gowth Medium
2.2.4.1 930 m of MEM

2.2.4.2 Aseptically add 70 m of
heat-i nactivated fetal bovine serum (FBS).

2.2.4.3 Store at 4° £ 2°C.
2.2.5 Diluent Medium

2.2.5.1 100 M MEM

2.2.5.2 83.3 ul pancreatin?®

2.2.5.3 Store at 4° = 2°C

2.2.6 Anti-PROTA nonocl onal antibody (MAb)?®

2.2.6.1 MAb against Serotype 4 (Gottfried
strain)

2.2.6.2 MAb against Serotype 5 (OSU strain)

2.2.7 Rabbit anti-nouse fluorescein isothiocyanate
| abel ed conj ugate?® (Rabbit Anti-nmuse Conjugate)

2.2.8 0.01 M Phosphate buffered saline (PBS)

2.2.8.1 1.19 g sodium phosphate, dibasic,
anhydr ous ( Na:HPQ)) %

2.2.8.2 0.22 g sodium phosphate, nonobasic,
monohydr at e ( NaH.PQe H.0) %

2.2.8.3 8.5 g sodiumchloride (NaCl)2=

Y Cat .

No.

S 9137, Sigma Chem cal Co. or equival ent

“Pancreatin 4XNF (10X), Cat. No. 610-5720AG, Life Technologies, Inc. or equival ent

* Cat .

No.

04- 6111, Zyned Laboratories, Inc., 458 Carlton Ct., So. San Francisco, CA

94080 or equival ent

> Cat .
2 Cat .
% Cat .

No.
No.
No.

S 0876, Sigma Chem cal Co. or equival ent
S 9638, Sigma Chemi cal Co. or equival ent
S 9625, Sigma Chem cal Co. or equival ent
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2.2.8.4 QS. to 1000 M with DW

2.2.8.5 Adjust pHto 7.2-7.6 with 0.1 N sodium

hydr oxi de (NaOH)?* or 2.0 N HC .

2.2.8.6 Sterilize by autoclaving at 15 psi,
121° + 2°C for 35 = 5 mn.

2.2.8.7 Store at 4° + 2°C,
2.2.9 80% Acetone

2.2.9.1 80 m acetone®

2.2.9.2 20 m DW

Store at room tenperature (RT)

9.3
+ 20C).

2.2.
(23°
2.2.10 Cell culture plates,? 96 well

2.2.11 Polystyrene tubes,? 12 x 75 mm

3. Preparation for the test

3.1 Personnel qualifications/training
Personnel nust have training in the i munol ogi cal
basis of SN assays, cell culture techni ques, the
principles of IFA and aseptic technique.
3.2 Preparation of equipnment/instrunmentation
3.2.1 On the day of test initiation, set a water
bath at 56° + 2°C,
3.2.2 On the day of test initiation, set a water
bath at 36° + 2°C,
*Cat. No. 925-30, Sigma Chemical Co. or equival ent
*Cat. No. A 6015, Sigma Chenical Co. or equival ent

*® Costar® 3596, Costar Corp., 1 Alewife Center, Cambridge, MA 02140 or equival ent

*"Fal con® 2058, Becton Dickinson Labware, 2 Bridgewater Ln., Lincoln Park, NJ 07035 or
equi val ent

Assay Method for the Titration of Porcine Rotavirus Antibody
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3.3 Preparation of reagents/control procedures

3.3.1 MA-104 Plates. Two days prior to test
initiation, seed 96-well cell culture plates with
MA- 104 cells, in Gowh Medium at a cell count that
wi Il produce a nonol ayer after 48 + 8 hr of

i ncubation at 36° £ 2°C in a CQO i ncubator. These
become the MA-104 Plates. Two sera can be tested on
each MA-104 Plate. Gowth Mediumis changed if
excess acidity of the mediumis observed or cells
are not confluent after incubation.

3.3.2 Stock Virus Preparation. On the day of test
initiation, rapidly thaw vials of each PROTA
Reference Virus in a 36° + 2°C water bath. Dilute
each virus in Diluent Mediumto contain 100-700 50%
tissue culture infective dose (TCl Ds) /200 pl.

3.3.3 Virus Back Titration. On the day of test
initiation, make 4 serial tenfold dilutions of each
St ock Virus.

3.3.3.1 Place 900 pl of MEMinto 2 sets of

8, 12 x 75-mm pol ystyrene tubes, |abeled 10! to
10-4. Label each set with the appropriate stock
Vi rus.

3.3.3.2 Transfer 100 ul of each Stock Virus
into the appropriate 10! tubes; m x by
vortexing. Discard pipette tip.

3.3.3.3 Transfer 100 pl fromthe 10! tube to
the 102 tube; m x by vortexing. Discard pipette

tip.

3.3.3.4 Repeat Section 3.3.3.3 for the
remai ni ng tubes, transferring 100 pl
sequentially fromthe previous dilution to the
next dilution until the dilution sequence is
conpleted. Discard 100 pl from each 10* tube.

3.3.3.5 Add 900 pl of Diluent Mediumto each
set of tubes. Thi s beconmes the Virus Back
Titration-Di | uent Medi um M xt ure.
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3.3.4 Working Anti-PROTA MAb. On the day of

MA- 104 plate exam nation, if an IFA test is to be
conducted, dilute the appropriate Anti-PROTA MAb in
PBS, according to the CVB-L supplied Reference and
Reagent Sheet or as determned for that specific
MADb.

3.3.5 Working Rabbit Anti-muse Conjugate. On the
day of MA-104 plate exam nation, if an IFA test is
to be conducted, dilute the Rabbit Anti-nouse
Conjugate in PBS, according to the manufacturer’s
recomendat i ons.

Preparation of the sanple

3.4.1 On the day of test initiation, heat
i nactivate all Test Sera in a 56° = 2°C water bath
for 30 £ 5 mn.

3.4.2 Prepare serial twofold dilutions of Test Sera
in 96-well cell culture plates, which becone the
Dilution Plates (see Appendix |I). Place each Test
Serumonto 2, 96-well cell culture plates, 1 for
each PROTA serotype to be tested. Make twofold
dilutions as follows:

3.4.2.1 Add 150 pl Diluent Mediumto all wells
in Rows B-H.

3.4.2.2 Add 150 pl of a Test Serumto Rows A
and B. Change pipette tips. Mx Row B with a
mul ti channel m cropipettor (6-8 fills).

3.4.2.3 Transfer 150 pul from Row B to Row C.
Change pipette tips. Mx Row Cwith a
mul ti channel m cropipettor (6-8 fills).

3.4.2.4 Continue as in Section 3.4.2.3 for the
remai ning rows. Discard 150 pl fromall wells
in Row H.

3.4.2.5 Add 150 pl of Stock Virus to all wells
of the Dilution Plate. Tap plates gently to
m x.



CVB/ NvSL MVSAMD122. 01
Testing Protocol Page 9 of 13

Suppl enental Assay Method for the Titration of Porcine Rotavirus Antibody
(Constant Virus-Varying Serum Mt hod)

3.4.2.6 Incubate for 60 £+ 10 mn at 36° + 2°C to
allow for neutralization of virus. This is an
additional twofold dilution of the Test Sera.
Thi s beconmes the Virus-Test Sera M xture.

4. Per f ormance of the test

4.1 On the day of test initiation, decant G owh Medi um
fromthe MA-104 Pl ates.

4.2 Add 200 pl/well Diluent Mediumto the MA-104 Pl ates.
Decant the Diluent Medium

4.3 Again, add 200 pl/well Diluent Mediumto the
MA- 104 PI at es. | ncubate for 60 =+ 10 mn at 36° = 2°C.
Decant the Diluent Medi um

4.4 Inoculate 200 pl/well of each Virus-Test Sera
M xture into 5 wells/dilution of an MA-104 Pl ate, using a
mul ti channel pipettor.

4.5 Inoculate 200 pl/well of each dilution (10° to 10%)
of Virus Back Titration-Diluent Medium m xture into 5
wells of an MA-104 Plate, using a nultichannel pipettor.

4.6 Add 200 pl/well of Diluent Mediumto 2 columms on
each MA-104 Plate, to serve as uni nocul ated cell
control s.

4.7 Incubate the MA-104 Pl ates for 120 £ 12 hr
posti nocul ation (HPI) at 36° = 2°C.

4.8 CPE counting is the primary nmethod of determ ning
the | 0ogiw 50% tissue culture infective dose (TCIl Ds).

4.8.1 120 = 12 HPI, exam ne the wells with an
inverted light mcroscope. The CPE of PROTA is
visible as cell death in the cell nonol ayer.

4.8.2 Record the nunber of wells/dilution show ng
any characteristic CPE of PROTA for each Test Serum
and Virus Back Titration.
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(Constant Virus-Varying Serum Mt hod)

4.8.3 Calculate the TClIDs of each Virus Back
Titration using the Spearman- Karber nethod as
commonly nodifi ed.

4.8.4 Cal cul ate each endpoint of the Test Sera
usi ng the Spearman- Karber nmethod as commonly
nmodi fi ed. The endpoints of the Test Sera are
reported as SN titer which corresponds to the
reci procal of the highest serumdilution that
neutral i zes PROTA.

Exanpl e:

1:2 dilution of Test Sera = 5 of 5 wells CPE
1:4 dilution of Test Sera = 5 of 5 wells CPE
1: 8 dilution of Test Sera = 3 of 5 wells CPE
1:16 dilution of Test Sera = 0 of 5 wells CPE

Titer = (X - d/2 + [d * S]) where:

X = Logw of | owest dilution (=0.23)

d = Logw of dilution factor (=0.3)

S = Sum of proportion of CPE - (13/5=2.6)
Titer = (0.3 - 0.3/2 +[0.3 * 13/5]) = 0.93

antilog of 0.93 = 8.5
Titer of the Test Serumis 1:9

Certain strains of PROTA may not exhibit pronounced
thus an I FA may be conducted to determne the titer:

4.9.1 Decant the Gowth Mdia fromthe MA-104
Pl at es.

4.9.2 Rinse the MA-104 Plates with PBS; incubate at
RT for 5 2 mn. Decant the PBS.

4.9.3 Fill wells with 80% Acet one.
4.9.4 Incubate at RT for 15 + 5 m n.

4.9.5 Decant the 80% Acetone fromthe MA-104 Pl at es
and air dry at RT.

4.9.6 Pipette 35 pul of the Working Anti-PROTA MAb
into all wells. | ncubate for 45 £+ 15 mn at RT.
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4.9.7 Fill the wells conpletely with PBS; incubate
at RT for 5 £+ 2 mn. Decant the PBS.

4.9.8 Repeat for a total of 2 washes.

4.9.9 GCently tap the MA-104 Pl ates onto paper
towels to renpve excess noi sture.

4.9.10 Pipette 35 pl of the Working Rabbit

Anti -nouse Conjugate into all wells. Incubate for
40 £ 10 mn at RT.

4.9.11 Repeat Sections 4.9.7 through 4.9.9.

4.9.12 Dip the plate in DW decant. Allowto air
dry or dry at 36° = 2°C.

4.9.13 Examne the MA-104 Plates with a UV-1ight
m croscope at 100 to 200 X magnification.

4.9.14 A well is considered positive if typica
cytoplasm c, apple-green fluorescence is observed.

4.9.15 Record and calculate as in Sections 4.8.2
t hrough 4.8. 4

5. Interpretation of the test results
5.1 The test is invalid if CPE, fluorescence, or
bacterial/fungal contam nation is observed in any of the
control wells.
5.2 For a valid assay, the Virus Back Titration nmust be
bet ween 50 and 350 TCI Dso/ 200 pl

6. Report of test results

Record all test results on the test record.
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8. Summary of revisions

This docunent was rewritten to neet the current NVSL/ CVB QA
requirenents, to clarify practices currently in use in the
CVB-L, and to provide additional detail. No significant
changes were made from the previous protocol.
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9. Appendi x
Transfer Pl ate

1 2 3 4 5 6 7 8 9 10 11 12

TS1 | TS1 | TS1 | TS1 |TS1 |CC |[CC | TS2 | TS2 | TS2 | TS2 | TS2

[
N

= m

=
©

1:32

1:64

1:128

1: 256

TS= Test Serum
CC= Cell Control



